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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an electron beam tube 
which has sufficiently high transmissivity of electron beam and small 
distortion generating on window member and is obtainable of long 
life of use. 

SOLUTION: An electron beam tube 10 is provided with an electron 
beam generator 30 inside a vacuum vessel 20, the vacuum vessel is 
constituted of a lid member 22 provided so as to cover the front 
opening of a tube member 21 and having an electron beam path 
hole, and a window member 24 provided so as to seal the electron 
beam path hole of the lid member and the electron beam path 
region is formed. In the window member, the electron beam path 
region 24a is formed in the part with thickness below 6 . m and the 
window member is air-tightly welded and contacted with a metal film 
25 of thickness below 10 . m on the peripheral surface of the 
electron beam path hole 23. The window member is desired to be 
formed in plate shape consisting at least one kind chosen from 
periodic table 14 family. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the electron beam tube which comes to prepare an electron beam generator in the interior of a vacuum 
housing the aforementioned vacuum housing a pipe — opening ahead of a member — a wrap — it needs — the 
prepared electron beam passage — with the covering device material which has a hole It is constituted by the 
window part material in which the electron beam passage field prepared so that a hole might be sealed was formed, 
electron beam passage of this covering device material — the aforementioned window part material while the 
electron beam passage field is formed of the portion with a thickness of 6 micrometers or less — electron beam 
passage of covering device material — the electron beam tube characterized by welding junction being airtightly 
carried out by the metal membrane with a thickness of 10 micrometers or less on the front face of the periphery 
section of a hole 

[Claim 2] Window part material is an electron beam tube according to claim 1 characterized by being formed with 
the plate which consists of at least one sort chosen from the 14th group of a periodic table. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the electron beam tube which emits an 

electron beam. 

[0002] 

[Description of the Prior Art] In recent years, sterilization of dryness of the ink of printed matter, food, or medical 
supplies etc. is performed using an electron beam. As an electron beam tube which generates such an electron 
beam, what is shown in drawing 6 is proposed conventionally. 

[0003] Drawing 6 is the cross section for explanation which looked at an example of the composition of the 
conventional electron beam tube from the transverse plane, and drawing 7 is the expanded sectional view which met 
the X-X line in drawing 6 . The electron beam tube 40 of this example consists of a vacuum housing 50, a metal 
sleeve 65 for random radiation prevention of an electron beam prepared in this vacuum housing 50, and an electron 
beam generator 60 arranged in the interior of this sleeve 65. 

[0004] the glass pipe with which, as for the vacuum housing 50, the back (it is lower part at drawing 6 ) side was 
closed — a member 51 and the pipe concerned — opening by the side of the front of a member 51 — a wrap — it 
needs — the electron beam passage which the' electron beam from the formed electron beam generator 60 passes 

— electron beam passage of the covering device material 52 in which the hole 53 was formed, and the covering 
device material 52 concerned — it is constituted by the window part material 54 prepared so that a hole 53 might 
be sealed in here — electron beam passage — the hole 53 is made into the shape of a long and slender ellipse to 
the central field of the covering device material 52 at the longitudinal direction (it is a longitudinal direction at 
drawing 6 ) 

[0005] The window part material 54 is made from a silicon wafer, and is considered as the composition which was 
formed by thin— film-izing this by etching processing and in which the plurality (this example five) of electron beam 
passage field 54a with small thickness was respectively formed together with the longitudinal direction (longitudinal 
direction of drawing 6 ). And among adjoining electron beam passage field 54a, it is formed in the form where 
stiffen ing-rib partial 54b remains. 

[0006] And as shown in drawing 7 , welding junction of this window part material 54 is airtightly carried out by the 
metal low material 55 at the covering device material 52. electron beam passage [ in / the covering device material 
52 / specifically ] — on the front face of the periphery portion of a hole 53 the electron beam passage concerned - 

— thickness arranging the metal low material 55 80 micrometers or more, laying the window part material 54 on this 
metal low material 55, and in the state where it pressed, for example, it consists of an aluminum-silicon alloy board 
which has a breakthrough corresponding to a hole 53 By heating in a vacuum and carrying out melting of the metal 
low material 55, welding junction of the window part material 54 concerned is carried out on the covering device 
material 52. 

[0007] However, in the above electron beam tubes 40, it became clear that there are the following problems, namely, 
in order to make the permeability of an electron beam high Although it is desirable to make small thickness of 
electron beam passage field 54a of the window part material 54, when the thickness is set to 6 micrometers or less 
Since the window part material 54 concerned curves and a large distortion arises in the window part material 54 
concerned by this according to the difference of the thermal expansion of the window part material 54 and the metal 
low material 55, By accumulating the heat generated when an electron beam passes electron beam passage field 54a 
of this window part material 54, it will be damaged easily and the window part material 54 concerned cannot make 
long the use life of an electron beam tube 40 after all. 
[0008] 

[Problem(s) to be Solved by the Invention] this invention is made based on the above situations, and the purpose is 
in offering the electron beam tube from which a use life with it is acquired, though the permeability of the electron 
beam in window part material is high enough. [ a small consequently distortion generated in the window part material 
concerned and ] [ long ] 
[0009] 

[Means for Solving the Problem] The electron beam tube of this invention is an electron beam tube which comes to 
prepare an electron beam generator in the interior of a vacuum housing, the aforementioned vacuum housing a pipe 

— opening ahead of a member — a wrap — it needs — the prepared electron beam passage — with the covering 
device material which has a hole It is constituted by the window part material in which the electron beam passage 
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field prepared so that a hole might be sealed was formed, electron beam passage of this covering device material — 
the aforementioned window part material while the electron beam passage field is formed of the portion with a 
thickness of 6 micrometers or less — electron beam passage of covering device material — it is characterized by 
welding junction being airtightly carried out by the metal membrane with a thickness of 10 micrometers or less on 
the front face of the periphery section of a hole 

[0010] As for window part material, in the electron beam tube of this invention, it is desirable to be formed with the 

plate which consists of at least one sort chosen from the 14th group of a periodic table. 

[0011] 

[Function] according to the above composition — window part material — electron beam passage of covering 
device material, since welding junction of the thickness is airtightly carried out by the metal membrane 10 
micrometers or less on the front face of the periphery section of a hole The external force which acts on window 
part material with melting solidification of the metal membrane concerned is small, and distortion produced in 
window part material is small, it can prevent effectively that window part material is damaged with the heat by 
discharge operation of an electron beam, consequently the long electron beam tube of a use life is obtained. 
Moreover, since distortion produced in window part material is small, the thickness of the portion which forms the 
electron beam passage field of the window part material concerned can set to 6 micrometers or less, and, thereby, 
the permeability of a high electron beam is obtained in the window part material concerned. 
[0012] 

[Embodiments of the Invention] Hereafter, with reference to a drawing, this invention is explained in detail, the 
expanded sectional view to which drawing 1 is the cross section for explanation showing an example of the 
composition of the electron beam tube of this invention, and drawing 2 met the A-A line in drawing 1 — it is — 
drawing 3 — electron beam passage of drawing 1 — it is the bottom plan view which saw the portion of a hole 23 
from back (it is a lower part at drawing 1 ) The electron beam tube 10 of this example consists of a vacuum housing 
20, a metal cylinder-like sleeve 35 which has an open end in the front and the back which were prepared in this 
vacuum housing 20, and an electron beam generator 30 arranged in the interior of this sleeve 35. A sleeve 35 is for 
random discharge prevention of an electron beam. 

[0013] the pipe with which the back side was closed, for example, a vacuum housing 20 consists of a cylinder-like 
Pyrex glass — with a member 21 the pipe concerned — opening by the side of the front of a member 21 — a wrap 
— it needs — the electron beam passage which the electron beam from the formed electron beam generator 30 
passes — with the covering device material 22 in which the hole 23 was formed electron beam passage of the 
covering device material 22 concerned — it is constituted by the window part material 24 prepared so that a hole 
23 might be sealed in a front face here — electron beam passage — the hole 23 is made into the shape of a long 
and slender ellipse to the central field of the covering device material 22 at the longitudinal direction (it is a 
longitudinal direction at drawing 1 ) moreover, the lead rod by which each of 31-33 was electrically connected to the 
electron beam generator 30 — it is — a pipe — it is fixed where the back end wall of a member 21 is penetrated 
airtightly 

[0014] The window part material 24 is made from a silicon wafer with an overall thickness of 500 micrometers, and 
is considered as the composition in which the plurality (this example five) of electron beam passage field 24a of the 
rectangle whose thickness is 3 micrometers respectively formed by thin-film-izing this by etching processing was 
formed together with the longitudinal direction (longitudinal direction of drawing 1 ). And among ac[joining electron 
beam passage field 24a, it is formed in the form where stiffening-rib partial 24b remains. 

[0015] And as shown in drawing 2 , welding junction of this window part material 24 is airtightly carried out by the 
metal membrane 25 which has the operation as low material at the covering device material 22. electron beam 
passage [ in / the covering device material 22 / specifically ] — by carrying out the vacuum evaporation© of the 
aluminum on the front face of the periphery portion of a hole 23 For example, welding junction of the window part 
material 24 concerned is carried out on the covering device material 22 by forming the metal membrane 25 whose 
thickness is 5 micrometers, heating in a vacuum, carrying out melting of the metal membrane 25 concerned, and 
solidifying it where the window part material 24 is laid and pressed on the metal membrane 25 concerned. 
[0016] As the quality of the material of a metal membrane 25, the high metal of compatibility with silicon, such as 
for example, an aluminum-silicon alloy, gold, a golden-silicon alloy, titanium, a titanium alloy, or a zirconium, is 
mentioned in addition to aluminum, and it is desirable that it is the metal or alloy which forms especially silicon and 
an eutectic. 

[0017] according to the above electron beam tubes 10 — the window part material 24 — electron beam passage of 
the covering device material 22, since welding junction of the thickness is airtightly carried out by the metal 
membrane 25 10 micrometers or less on the front face of the periphery portion of a hole 23 The external force 
which acts on the window part material 24 accompanying melting solidification of the metal membrane 25 concerned 
becomes small, and distortion produced in the window part material 24 is small, it can prevent effectively that the 
window part material 24 is damaged with the heat by discharge operation of an electron beam, consequently a use 
life becomes long. Moreover, since distortion produced in the window part material 24 is small according to the 
above-mentioned electron beam tube 10, thickness of the portion which forms the electron beam passage field of 
the window part material 24 concerned can be set to 6 micrometers or less, and, thereby, the permeability of a high 
electron beam is obtained in the window part material concerned. 

[0018] Since the thickness of the metal membrane 25 which has the operation as low material is small as a reason 
such an outstanding operation effect is done so, it is possible that there is little change of the thickness of the 
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metal membrane 25 which melting of the contraction width of face of the length direction of the metal membrane 25 
concerned is carried out to a list with a bird clapper, and it solidifies small. 

[0019] In this invention, if the thickness of a metal membrane 25 is 10 micrometers or less, a long use life will be 
acquired so that clearly also from the example mentioned later. Although the minimum of the thickness of this metal 
membrane 25 should just be thickness by which sufficient airtight junction is attained, it is desirable that it is 3 
micrometers or more, for example. Moreover, when thickness exceeds 10 micrometers, the operation effect made 
into the purpose cannot be acquired certainly. 

[0020] Moreover, in the electron beam tube of this invention, if the thickness of the portion which forms the 
electron beam passage field in window part material is 6 micrometers or less, although the permeability of sufficient 
electron beam will be obtained, this thickness has a still smaller desirable thing, for example, it is desirable that it is 
2-5 micrometers. When too little [ the thickness of the portion which forms an electron beam passage field ]; the 
mechanical strength of the window part material in the electron beam passage field concerned will become weak, 
and the window part material concerned will be damaged easily. 

[0021] In this invention, formation of a metal membrane can be performed, even if it is which part of covering device 
material or window part material, concrete — the formation part of the metal membrane of covering device material 

— previous statement — like — electron beam passage — it considers as the periphery portion of a hole moreover, 
the time of welding junction of the formation part of the metal membrane of window part material being carried out - 

- electron beam passage of covering device material — it considers as the portion which counters the periphery 
portion of a hole And as the formation method of a metal membrane, methods, such as thermal spraying, sputtering, 
and plating, are mentioned in addition to vacuum evaporationo as stated above. 

[0022] In the window part material of an electron beam tube, it is desirable that the layer which consists of a silicon 
nitride of a corrosion resistance is formed as the external layer, i.e., a layer exposed to the atmosphere. Moreover, 
boron, Lynn, or an arsenic may be doped by the portion used as the electron beam passage field of window part 
material, and there is an advantage that formation of the electron beam passage field concerned is easy in it, in this 
case. 

[0023] In the electron beam tube of this invention, at least one sort chosen from the 14th group of a periodic table 
can also be used besides silicon as a material of window part material, and, specifically, carbon, germanium, etc. can 
be used. 
[0024] 

[Example] Hereafter, although the example of this invention is shown, this invention is not limited to these, 
electron beam passage of <example 1> covering device material (22) — by carrying out the vacuum evaporationo of 
the aluminum whose thickness is 5 micrometers on the front face of the periphery portion of a hole (23) Form the 
metal membrane (25) which has the operation as low material, lay window part material (24) on the metal membrane 
(25) concerned, and in the state where it pressed It heated in the vacuum, melting of the metal membrane (25) was 
carried out, and window part material (24) manufactured the electron beam tube (10) of this invention which comes 
to have the vacuum housing (20) by which welding junction was airtightly carried out on covering device material 
(22). 

[0025] Each of the electron beam tube of this invention and the electron beam tube for comparison was 
manufactured by the same method as an example 1 except having changed the thickness of an example 2 and the 
<examples 1-2 of comparison> metal membrane into what is shown in the following table 1. 

[0026] electron beam passage of the <example 3 of comparison> covering device material — the front-face top of 
the periphery portion of a hole — the electron beam passage concerned — it has a breakthrough corresponding to 
a hole — Arrange the metal low material to which it is thin from the aluminum-silicon alloy board which is 80 
micrometers, lay window part material on this metal low material, and in the state where it pressed It heated in the 
vacuum, melting of the metal low material was carried out and window part material manufactured the electron 
beam tube for comparison which comes to have the vacuum housing by which welding junction was carried out on 
covering device material. 

[0027] When a photograph of the window part material of each electron beam tube obtained according to the 
example 1 and the example 2 was taken under lighting light, the drawing 4 (b) and a (b) were obtained. By distortion, 
these drawings carry out binarization processing of the photograph image which the striped pattern of light has 
produced, and consider it as monochrome development Similarly, the drawing 5 (b) - a (c) are obtained from the 
photograph image which photos the window part material of each electron beam tube obtained by the example 1 of 
comparison, or the example 3 of comparison, and is obtained. 

[0028] In drawing 4 and drawing 5 , the striped pattern in the window part material of the electron beam tube 
obtained according to the example 1 and the example 2 is large, therefore it is clear that distortion's generated in 
the window part material concerned it is small. On the other hand, it is clear that distortion's generated in the 
window part material of the electron beam tube which distortion generated in the window part material of the 
electron beam tube obtained by the example 1 of comparison or the example 3 of comparison became large, 
especially was obtained by the example 3 of comparison it is very large. 

[0029] Moreover, the use life about each electron beam tube obtained by an example 1 and an example 2, the 
above-mentioned example 1 of comparison, or the above-mentioned example 3 of comparison is shown in the 
following table 1. 
[0030] 
[Table 1] 
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[0031] The short thing of the use life of the electron beam tube from which the electron beam tube obtained 
according to the example 1 and the example 2 was obtained by the example 1 of comparison or the example 3 of 
comparison although the very long use life was acquired when the thickness of a metal membrane was 10 
micrometers or less is clear from the above-mentioned table 1 . 
[0032] 

[Effect of the Invention] according to [ as explained above ] this invention — window part material — electron beam 
passage of covering device material, since welding junction of the thickness is airtightly carried out by the metal 
membrane 10 micrometers or less on the front face of the periphery section of a hole The external force which acts 
on window part material with melting solidification of the metal membrane concerned is small, and distortion 
produced in window part material is small, it can prevent effectively that window part material is damaged with the 
heat by discharge operation of an electron beam, consequently the long electron beam tube of a use life is obtained. 
Moreover, since distortion produced in window part material is small, the thickness of the portion which forms the 
electron beam passage field of the window part material concerned can set to 6 micrometers or less, and, thereby, 
the permeability of a high electron beam is obtained in the window part material concerned. 



[Translation done.] 
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